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ABSTRACT: Background. The purpose of this article was to provide
a review of the literature on shoulder disability after neck
dissection.
Methods. A literature review was performed using Ovid Medline
and Embase databases. A total of 306 abstracts and 78 full-text
articles were reviewed. Forty-two articles were eligible for
inclusion.
Results. Patients undergoing nerve-sacrifice neck dissections have
greater disability and lower quality of life scores than those undergoing
neck dissections with the least manipulation (ie, selective neck
dissections). Shoulder impairments can still occur in patients undergoing
selective neck dissections. Disability typically improves over time in
patients undergoing nerve-sparing neck dissections.
Conclusion. There was significant variability in the literature in terms of
the prevalence and recovery of shoulder morbidity after neck dissection.
This variability may not just be related to surgical technique or
rehabilitation, but also to study design, definitions, and the variability in
disability questionnaires used.VC 2013 Wiley Periodicals, Inc. Head Neck
36: 299–308, 2014
KEY WORDS: shoulder disability, neck dissection, literature review,
head and neck cancer
INTRODUCTION
Health status outcome measurement such as disability and
quality of life (QOL) has become a critical issue in both
research and clinical endeavors in head and neck oncol-
ogy.1 One of the most widely accepted definitions of
disability is the World Health Organization (WHO) Inter-
national Classification of Functioning (ICF), Disability and
Health taxonomy that identifies the consequences of dis-
ease and treatment; namely, impairments, activity limita-
tions, and restrictions in social participation.2–4 Impairment
is defined by the ICF as a significant deviation or loss in
the physiologic function(s) of a body system or an ana-
tomic part of the body.2,4 Activity limitations are difficul-
ties an individual may face in the execution of a task or
action, whereas participation restrictions are problems an
individual may experience in involvement in a life situa-
tion.2,4 In accordance with the ICF, a complete assessment
of outcome for any health condition or intervention
requires an evaluation of health status outcomes in these
domains.2,4 Health-related quality of life (QOL) is a sub-
jective, multi-attribute construct defined by the WHO as
"an individual’s perception of their position in life in the
context of the culture and value systems in which they live
and in relation to their goals, standards, and concerns.’’5,6
It has long been recognized that the temporary or perma-
nent denervation of the trapezius muscle secondary to spi-
nal accessory nerve (cranial nerve XI) injury during a neck
dissection results in shoulder-related disability. In 1952,
Ewing and Martin7 were the first to report that resection of
cranial nerve XI with a radical neck dissection resulted in
significant shoulder impairments, including pain, and
reduction in strength and range of motion (ROM). In 1961,
Nahum and Marmor reported that shoulder impairment af-
ter a radical neck dissection is characterized by shoulder
droop, winged scapula, inability to shrug, and a dull non-
localizing pain that was exacerbated by movement, partic-
ularly shoulder abduction.8 Other contemporary authors
reported that these shoulder impairments resulted in signif-
icant limitations in daily activities, work-related tasks, and
recreation.9,10 With the recognition of the impact of
shoulder disability on patients, surgeons developed modifi-
cations of the radical neck dissection, including the modi-
fied radical neck dissection and selective neck dissections
that preserved cranial nerve XI without compromising
oncologic outcomes.11,12 However, despite preservation of
cranial nerve XI, shoulder disability was still reported after
these less radical procedures.13,14
There has been a significant amount of literature assess-
ing shoulder disability in patients undergoing both nerve-
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sparing and nerve-sacrificing neck dissections.15–18 The
purpose of this scoping review was to provide a literature
review of shoulder impairments, activity limitations, and
participation restrictions after neck dissection. The overall
goal was to highlight the extent of the problem, as well
as the significant variability in outcomes and results, and
the wide variability in the measurement tools used to
assess these outcomes. By identifying the gaps in the
existing literature, areas of focus for future efforts can be
illuminated.
METHODS
Search strategy
A scoping review of the literature evaluating shoulder
impairments, activity limitations, and participation restric-
tions after neck dissection for head and neck cancer was
performed using Ovid Medline and Embase databases
(from 1980 to July 2011). The electronic search was re-
stricted to articles published in the English language using
the following medical subject heading terms or text
words: shoulder, upper extremity, disability, activity limi-
tations, impairment, function, limitations, questionnaire,
spinal accessory nerve, shoulder syndrome, morbidity,
pain, symptoms, quality of life, neck dissection, and head
and neck cancer. The electronic search was supplemented
by cross-referencing potentially relevant citations from
the reference lists of identified publications. All abstracts
from the search strategy were reviewed for eligibility.
Selection of studies for inclusion
All abstracts and citations were reviewed for relevance.
Two independent reviewers reviewed any abstracts or
citations deemed potentially relevant in full-text form.
Full-text articles were included in this review only if con-
sensus was achieved between reviewers based on the fol-
lowing inclusion and exclusion criteria.
Inclusion and exclusion criteria
Studies were eligible for inclusion if they reported on
either evaluation of patients’ impairments, activity limita-
tions and/or participation restrictions, or evaluation of
shoulder range of motion, strength, or electrophysiologi-
cal studies of trapezius function after neck dissection.
Studies must have included more than 5 patients. Review
articles were excluded. Studies that evaluated methods/
techniques of prevention of shoulder disability after neck
dissection were also excluded. The studies that met inclu-
sion criteria were reviewed in terms of the construct
being evaluated, study design (ie, cross-sectional vs pro-
spective), outcome measures, and the reported outcomes.
RESULTS
There were a total of 306 abstracts or citations
reviewed and 78 full-text articles reviewed in duplicate
for eligibility for inclusion. There were a total of 42
articles eligible for inclusion. For the review, the terms
used by the authors to describe the construct measured
will be provided in quotations. For the studies described
in the following literature review, Tables 1, 2, 3, and 4 TA
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highlight the year of publication, sample size, comparison
groups, outcome measures, and time of assessment.
Studies evaluating shoulder-related outcomes after neck
dissection
Radical neck dissections (nerve-sacrifice neck dis-
sections). Shoulder pain is the most frequent "complaint’’
after radical neck dissection. The degree of severity of
pain is highly variable between studies: severe pain
requiring daily use of analgesia is unusual.9,19,35,57 Dijk-
stra et al,20 using a visual analog scale, reported that 70%
of 42 patients who underwent radical neck dissection
reported having pain before discharge from the hospital.
Fialka et al,21 using a pain verbal rating scale, found that
77% of 43 patients who underwent radical neck dissec-
tion, assessed between 1 and 6 months after surgery, had
severe or strong shoulder pain. Shone et al19 noted that
only 30% of 46 patients who were all greater than 6
months from their unilateral radical neck dissection
reported moderate–severe or severe pain related to the
shoulder on a questionnaire devised by the authors. An
additional 30% of patients reported some degree of pain
most days or every day. Carenfelt et al9 noted that dis-
comfort and pain only became significant beyond 3
months after surgery. Although Short et al13 reported that
9 of 12 patients (75%) in their series had some degree of
shoulder pain, the average score was 2.7 on a pain scale
of zero to 5.
Impairments in shoulder strength and ROM have fre-
quently been described after radical neck dissection. Leip-
zig et al22 found that nearly all of their 35 patients who
underwent a radical neck dissection had reduced shoulder
strength and ROM measured at 6 months after surgery,
compared with their preoperative assessment. Krause et
al23 noted variability in severity in both clinical examina-
tion and electromyography (EMG) results in 54 patients
who underwent radical neck dissection. With a mean time
from surgery of 29 months, they also found that 31%
experienced severe limitations of ROM combined with
severe pain, whereas 41% only mild discomfort. Other
authors, including Fialka et al21 and Saunders et al,24
have also reported variable results. The most commonly
reported activity limitations in daily life included lifting,
raising or carrying objects, and leaning or lying on the ip-
silateral shoulder.15,25,58 Shone et al19 found that 77% of
patients had difficulty with everyday tasks such as dress-
ing, combing their hair, hanging up clothes, and reaching
a high shelf. Nine patients (19.5%) reported that they
could no longer pursue activities they enjoyed (ie, partici-
pation restrictions) before surgery such as tennis, darts,
gardening, or fishing and 11 of 24 patients (46%) who
were employed before surgery stopped working in the
long-term (ie, 6 months) specifically because of shoulder-
related problems. Of those patients still employed at the
time of the study, 12 of these patients changed their occu-
pation because of their shoulder problems. Table 1 sum-
marizes the studies assessing shoulder function and dis-
ability after radical neck dissection in terms of year of
publication, sample size, comparison groups, intervention,
outcome measures, and time of assessment.TA
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Selective and modified radical neck dissections (nerve-sparing
neck dissections). There is significant variability in terms
of the reported prevalence of shoulder impairments and
activity limitations after modified radical neck dissection
and selective neck dissection.20,36 Some of the variability
can be attributed to how authors defined and measured
"disability.’’ Some authors measured symptoms
alone,21,26,59 others evaluated impairments in ROM and
strength,27,37,38 whereas other authors reported on activity
limitations.39–41,53,60 No standard tool was used to assess
activity limitations between studies. Table 2 summarizes
the studies assessing shoulder function and disability after
modified radical neck dissection and selective neck dis-
section in terms of year of publication, sample size, com-
parison groups, intervention, outcome measures, and time
of assessment.
Salerno et al27 reported that complaints of "shoulder
impairment’’ after modified radical neck dissection
occurred in up to 40% of patients. Van Wilgen et al26
reported that 28% of 52 patients who underwent selective
neck dissection experienced long-term pain, particularly
with activities such as moving the arm or shoulder, reach-
ing above the shoulder, or carrying heavy objects. Gu¨l-
diken et al28 assessed 25 patients before and after "func-
tional neck dissection’’ (with no clarification of the exact
type of nerve-sparing neck dissection) using the Neck
Dissection Impairment Index (NDII) questionnaire. The
mean NDII score at 1 year after surgery was 98.2 of 100
(range, 95–100), with higher scores signifying less dis-
ability. Although minimal disability was noted, pain and
stiffness scores at the last follow-up were worse than pre-
operative scores (p < .005). On ROM assessment, there
were no significant differences between the preoperative
and postoperative scores at 18 months. Carr et al29 also
found, when using the Disabilities of the Arm Shoulder
and Hand Questionnaire (DASH), that patients who
underwent selective neck dissection had minimal postop-
erative dysfunction. Overall, 23% reported no upper limb
dysfunction, 54% reported mild upper limb dysfunction,
1% reported moderate dysfunction, and 8% reported
severe dysfunction.
Although associated with minimal shoulder disability,
selective neck dissection is not without its morbidity. Oz
and Memis30 compared shoulder and neck pain, along
with ROM, between 20 patients who underwent a cranial
nerve XI-sparing neck dissection and 20 healthy age-
matched subjects. Two pain scales were used for assess-
ment; the Northwick Park Pain Questionnaire and the
Neck Pain and Disability Scale. On average, patients
were 16 months after their neck dissection. Although not
severe in magnitude, shoulder pain scores were higher
and ROM testing (goniometric evaluation) lower in the
surgical group than in the control group.30 Murer et al33
evaluated patients undergoing either sentinel node biopsy
(with no cranial nerve XI dissection) or elective neck dis-
section (type not described) with the NDII and Constant
Shoulder Score more than 1 year after surgery. Overall
mean scores on both instruments were high (ie, minimal
morbidity); however, scores were statistically significantly
higher (ie, lower disability) in the patients undergoing
sentinel node biopsy. Watkins et al31 evaluated shoulder
function in 34 patients undergoing selective neck dissec-
tion using a modified Constant’s Score. Their resultsTA
BL
E
4.
St
ud
ie
s
as
se
ss
in
g
di
ffe
re
nc
es
in
sc
or
es
on
he
al
th
-r
el
at
ed
qu
al
ity
of
lif
e
qu
es
tio
nn
ai
re
s
am
on
g
th
e
di
ffe
re
nt
ty
pe
s
of
ne
ck
di
ss
ec
tio
ns
.
Au
th
or
Ye
ar
Jo
ur
na
l
Ty
pe
of
st
ud
y
Co
m
pa
ris
on
gr
ou
ps
No
.o
f
pa
tie
nt
s
No
.o
fn
ec
k
di
ss
ec
tio
ns
M
ea
n
ag
e,
y
La
te
ra
lit
y
RO
M
or
st
re
ng
th
as
se
ss
ed
EM
G
Pa
tie
nt
se
lf-
re
po
rt
m
ea
su
re
us
ed
M
ea
su
re
m
en
tp
er
io
d
Ku
nt
z
et
al
53
19
99
La
ry
ng
os
co
pe
P
Pr
e-
op
vs
po
st
-o
p
&
RN
D
vs
SN
D
vs
M
RN
D
84
84
59
UN
D
No
No
UW
-Q
OL
Pr
e-
op
,6
m
o
&
12
m
o
po
st
-o
p
Te
rr
el
le
ta
l54
20
00
La
ry
ng
os
co
pe
C
RN
D
vs
SN
D
þ
M
RN
D
vs
no
rm
al
co
nt
ro
ls
(n
o
su
rg
er
y)
17
5
22
4
61
UN
D
&
BN
D
No
No
HN
-Q
OL
No
td
es
cr
ib
ed
La
ve
ric
k
et
al
55
20
04
Ar
ch
Ot
ol
ar
yn
go
l
He
ad
Ne
ck
Su
rg
P
SN
D
vs
no
ND
22
0
25
9
62
UN
D
&
BN
D
No
No
UW
-Q
OL
Pr
e-
op
,6
m
o,
12
m
o,
&
>
18
m
o
po
st
-o
p
Sc
hi
ef
ke
et
al
56
20
09
He
ad
Ne
ck
C
Pr
e-
op
vs
po
st
-o
p
an
d
SN
D
vs
SN
B
25
49
25
No
t
m
en
tio
ne
d
RO
M
&
st
re
ng
th
No
EO
RT
C
QL
Q-
C3
0;
Co
ns
ta
nt
’s
Sh
ou
ld
er
sc
al
e
>
9.
5
m
o
po
st
-o
p
Ab
br
ev
ia
tio
ns
:R
OM
,r
an
ge
of
m
ot
io
n;
EM
G,
el
ec
tro
m
yo
gr
ap
hy
;P
,p
ro
sp
ec
tiv
e;
RN
D,
ra
di
ca
ln
ec
k
di
ss
ec
tio
n;
M
RN
D,
m
od
ifi
ed
ra
di
ca
ln
ec
k
di
ss
ec
tio
n;
UN
D,
un
ila
te
ra
ln
ec
k
di
ss
ec
tio
n;
UW
-Q
OL
,U
ni
ve
rs
ity
of
W
as
hi
ng
to
n
Qu
al
ity
of
Li
fe
;C
,c
ro
ss
-s
ec
tio
na
l;
BN
D,
bi
la
te
ra
l
ne
ck
di
ss
ec
tio
n;
HN
-Q
OL
,h
ea
d
an
d
ne
ck
-q
ua
lit
y
of
lif
e;
ND
,n
ec
k
di
ss
ec
tio
n;
SN
D,
se
le
ct
iv
e
ne
ck
di
ss
ec
tio
n;
EO
RT
C
QL
Q-
C3
0,
Eu
ro
pe
an
Or
ga
ni
za
tio
n
fo
rR
es
ea
rc
h
an
d
Tr
ea
tm
en
to
fC
an
ce
rQ
ua
lit
y
of
Li
fe
Qu
es
tio
nn
ai
re
-C
or
e
30
-q
ue
st
io
ns
.
SHOULDER IMPAIRMENTS AND DISABILITY AFTER NECK DISSECTION
HEAD &NECK—DOI 10.1002/HED FEBRUARY 2014 303
showed a negative effect on shoulder function after selec-
tive neck dissection, in spite of saving cranial nerve XI
when compared to the nonoperated side. A few studies
have assessed shoulder morbidity after selective neck dis-
section without manipulation of cranial nerve XI by
avoiding dissection of level IIb. Celik et al32 found no
statistically significant differences in shoulder movement
and strength testing between preoperative values and val-
ues at either the 21st day or the 6-month postoperative
follow-up assessment. There was a statistically significant
change in EMG scores between preoperative and both
postoperative time periods, with the worst scores reported
at 21 days postoperative. In a similar patient population,
Koybasiog˘lu et al61 found that distal latencies and com-
pound muscle action potentials were statistically signifi-
cantly lower at the third week and third month postopera-
tive compared with preoperative values. Although no
motor unit potentials were found in 8 patients in the early
postoperative period, in the late postoperative period,
there were no motor unit potential losses in any of the
patients.
Studies comparing shoulder-related outcomes between
the different types of neck dissections
Shoulder impairment tends to occur in the early postop-
erative period after most radical neck dissections and a
significant proportion of nerve-sparing neck dissec-
tions,27,60 although patients who underwent selective neck
dissection exhibit less impairment and fewer activity limi-
tations.14,20,36,37,40 The initial decline in shoulder function
tends to be followed by progressive improvement in both
patients who undergo selective neck dissection and modi-
fied radical neck dissection as reinnervation occurs.22
This typically takes between 6 months and 1 year,
depending upon the degree of injury.42,43,62 Although
similar rates of shoulder impairment in the early postoper-
ative period have been reported in patients who under-
went radical neck dissection and modified radical neck
dissection, the patients who underwent radical neck dis-
section have significantly worse shoulder ROM, strength,
pain, and activity limitations than those who underwent
modified radical neck dissection in the longer term (ie,
>6 months after surgery).13,14,22–24,28,42–44,53,54 Table 3
summarizes the studies comparing shoulder-related out-
comes between the different types of neck dissections.
Using a questionnaire modified from NDII, Orhan et
al45 noted that patients who underwent modified radical
neck dissections reported significantly less "disability’’
compared with patients who underwent radical neck dis-
section. On electrophysiological assessment, decreases in
amplitude and EMG scores were more prominent in the
radical neck dissection group compared with the modified
radical neck dissection group. The amplitude of the trape-
zius motor response improved with time in the patients
who underwent modified radical neck dissection but
patients never reached their preoperative values by 9
months after surgery. Zibordi et al46 compared patients
undergoing functional neck dissections (ie, those that
included lateral cervical node bearing tissue while pre-
serving the sternocleidomastoid, cranial nerve XI and
IJV) with 10 patients who underwent a radical neck dis-
section. Mean follow-up time from surgery was 3.5 years
(range, 1 month–10 years). Both strength testing and
EMG results were significantly better in the functional
neck dissection group. In the functional neck dissection
group, EMG scores were reported as normal in 84.1% of
patients and there were slight peripheral neurogenic
lesions in 13.6% of patients. In comparison, 100% of the
10 patients who underwent radical neck dissection had
severe peripheral neurogenic lesions. Similar results were
found for muscle testing for each group. Umeda et al44
recently reported that there was severe limitation in
shoulder abduction at 3 months after all nerve-sacrifice
surgeries, whereas 90 of 96 patients who underwent a cra-
nial nerve XI-preserving neck dissection maintained their
normal shoulder function. Based on patient interviews, El
Ghani et al35 reported that 50% of patients who under-
went a radical neck dissection reported severe "activity
disability,’’ compared with less than 26% of patients who
underwent modified radical neck dissection (p ¼ .009).
Pain was also significantly worse after a radical neck dis-
section. Shah et al47 and Saunders et al24 reported similar
findings with significantly less "disability’’ or "shoulder-
related symptoms’’ after modified radical neck dissection
compared with radical neck dissection when measured
greater than 6 months from surgery.
There is variability in the literature on whether patients
who undergo selective neck dissection have less shoulder-
related impairment, activity limitation, and participation
restrictions than patients who undergo modified radical
neck dissection. Van Wilgen et al36 evaluated patients
using the shoulder disability questionnaire (SDQ) and
found that there was greater "disability’’ after modified
radical neck dissection compared with selective neck dis-
section. Similar results were reported by Taylor et al41
using the NDII and Chepeha et al37 using the Constant
Shoulder Score. Both noted that patients who underwent
selective neck dissection had statistically significantly
higher NDII scores (ie, less disability) than those who
underwent modified radical neck dissection. All patients
in these 3 studies were at least 11 months from surgery.
On the other hand, Cappiello et al48 reported that on sub-
jective testing (greater than 1 year from surgery) there
was no difference between patients who underwent a
selective neck dissection with or without level V dissec-
tion in terms of self-reported shoulder pain, functional
limitations, and shoulder strength. However, level V dis-
section was also associated with greater EMG abnormal-
ities. In both groups, electroneurographic data showed
statistically significant abnormalities on the operated side
compared with the nonoperated shoulder. In contrast,
Tsuji et al49 were not able to show any statistically signif-
icant differences on EMG evaluation of the trapezius
muscle of patients, based on whether or not dissection of
level V was done, in all patients undergoing nerve-sparing
neck dissections. However, the group that had level V
dissected had the lowest mean EMG scores (not statisti-
cally significant).
Inoue et al50 assessed patients who underwent different
types of neck dissections greater than 1 year prior. Scores
for stiffness and appearance were lower in patients who
underwent any type of neck dissection compared with a
control group of patients who did not undergo a neck
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dissection (p < .001). Scores for pain and numbness in
patients who underwent selective neck dissection were
significantly better than those who underwent modified
radical neck dissection or radical neck dissection.
Shoulder droop and arm abduction scores in patients after
radical neck dissection was significantly worse than in
those who underwent either selective neck dissection or
modified radical neck dissection; however, all neck dis-
section patients had reduced arm abduction compared
with the control group. Similarly, Nibu et al51 reported
that patients who underwent a modified radical neck dis-
section and radical neck dissection greater than 1 year
prior reported more shoulder pain and numbness com-
pared to patients who underwent a selective neck dissec-
tion. Furthermore, in those that underwent a selective
neck dissection, the shoulder and neck pain tended to
improve, whereas no improvement was observed after
radical neck dissection or modified radical neck dissec-
tion. Scores for arm abduction tests were significantly
better in patients in whom the cranial nerve XI was pre-
served compared to scores in whom it was resected. Rog-
ers et al39 used 3 measures that include assessment of
shoulder disability to evaluate patients who underwent
selective neck dissection, modified radical neck dissec-
tion, or radical neck dissection. The mean time from sur-
gery was 1 year. They found that the highest levels of
shoulder disability were reported by patients after radical
neck dissection and the lowest after selective neck dissec-
tion. Scores were similar between the selective neck dis-
section patients and those who never underwent a neck
dissection. Schuller et al52 found that of 203 patients
employed before neck dissection, only 104 (51.2%)
returned to their usual occupation after treatment. A simi-
lar rate of unemployment was found between patients
who underwent modified radical neck dissection and radi-
cal neck dissection.
Studies assessing differences in scores on health
related quality of life questionnaires among the different
types of neck dissections
Studies have attempted to assess the relationship
between the type of neck dissection and scores on QOL
questionnaires (Table 4). Using the University of Wash-
ington Quality of Life (UW-QOL), a head and neck can-
cer-specific QOL questionnaire, Laverick et al55 found
that those who underwent unilateral selective neck dissec-
tion had lower scores (ie, worse QOL) more than 1 year
after surgery compared with patients who did not undergo
a neck dissection, but better scores than those who under-
went a modified radical neck dissection. Similarly,
Schiefke et al,56 using the general health-related European
Organization for Research and Treatment of Cancer Qual-
ity of Life Questionnaire-Core 30-questions, showed a
statistically significant decrease in QOL in those having
undergone selective neck dissection as opposed to the
normal population. However, there was no statistically
significant differences in QOL questionnaire scores seen
between those having undergone sentinel lymph node bi-
opsy and those undergoing selective neck dissections, de-
spite differences on the Constant Shoulder Score.33 Van
Wilgen et al63 found that shoulder abduction and pain
scores (measured on a visual analog scale) in patients
who underwent a neck dissection (radical neck dissection,
modified radical neck dissection, or selective neck dissec-
tion) were significantly related to several domains (social-
functioning domain and limitation from physical-problem
domain) on a general overall QOL questionnaire (RAND-
36 QOL). Kuntz et al53 showed that although the shoulder
domain scores on the UW-QOL questionnaire differed
based on type of neck dissection, there were no signifi-
cant differences in the other QOL domain scores (subjec-
tive appearance, activity, recreation, chewing, swallowing,
or speech). Rogers et al39 reported that, despite objective
and subjective shoulder deficits after neck dissection,
patients reported shoulder impairment as significantly less
important to their QOL than other functional deficits,
such as speech and swallowing difficulties.
DISCUSSION
Shoulder-related morbidity has been a long-recognized
problem after neck dissection. There still remains consid-
erable uncertainty about the true extent of impairments,
activity limitations, and participation restrictions, particu-
larly after nerve-sparing neck dissections. There has been
a considerable amount of research in this area, as well as
some review articles.15–17 This current systematic review
reports on the scope of the problem of shoulder morbidity
in patients undergoing neck dissection. The purpose of
the review is not only to report on shoulder-related
outcomes but also to highlight the weaknesses of the
literature.
As has been noted for many decades, patients who
underwent radical neck dissection frequently have
shoulder impairments, particularly pain and functional
limitations, which can interfere with their ability to func-
tion in everyday life. Impairments and activity limitations
in these patients tend to be prolonged and moderate to
severe. However, there is variability in the reported fre-
quency and severity of pain, as well as the prevalence of
activity limitations or participation restrictions. Much of
this variability is attributed to the different patterns of
innervation to the trapezius, with the cervical plexus con-
tributing significant innervation in up to 25% of patients
as confirmed by EMG studies.7,21,23,49
There is also significant variability in the reported prev-
alence of shoulder impairments, activity limitations, and
participation restrictions after all types of modified radical
neck dissection and selective neck dissection. Overall, it
seems that patients with nerve-sparing neck dissections
less frequently have long-term shoulder-related morbidity
than those that undergo a radical neck dissection. The
long-term differences between patients who undergo
modified radical neck dissection and selective neck dis-
section remain less clear, with the literature showing that
patients who undergo selective neck dissection tend to
have better outcomes. The difference between patients
who underwent selective neck dissection and modified
radical neck dissection is greater in the early postopera-
tive period and seems to decline with time as recovery of
nerve function occurs. In patients undergoing selective
neck dissection, many have no reduction in reported
impairments, including pain and activity limitations, and
if they do have short-term changes, these seem to
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improve in the vast majority of patients. However, in
both groups, the frequency and severity of shoulder dis-
ability, as well as findings on electrophysiologic studies,
varies between studies. Some of this variability in mor-
bidity within and between neck dissection groups may be
attributed to the differences in innervation patterns to the
trapezius muscle, as well as the development of adhesive
capsulitis of the shoulder joint in patients who do not
undergo physiotherapy.23,40,64–66 Variability in the litera-
ture can also be attributed to the inherent weaknesses of
the studies and, in particular, the multiplicity of constructs
measured and the variability of the measures that have
been used to measure the same construct.
There are many weaknesses within the current litera-
ture, which not only likely account for some of the signif-
icant variability on the prevalence of shoulder-related
morbidity after neck dissection but also make interpreta-
tion of the literature difficult. As can be seen in Table 1,
the majority of studies are retrospective and cross-sec-
tional in design with relatively small patient numbers.
There is wide variation in inclusion criteria of the differ-
ent types of neck dissection (ie, selective neck dissection,
modified radical neck dissection, and/or radical neck dis-
section). Furthermore, nonstandardized terminologies
have frequently been used in these studies to describe the
different types of neck dissections. Some studies included
only unilateral neck dissections, whereas others included
patients who underwent bilateral neck dissections,
although the latter patients may have more impairments
and functional limitations than the former. Studies varied
in terms of comparative groups; some studies compared
outcomes between the different types of neck dissections,
whereas others compared preoperative and postoperative
differences, or the neck dissection side with the nonsurgi-
cal side. Other studies provided no comparison group.
There was heterogeneity between studies in terms of the
time from surgery when patients were assessed: short-
term (<6 months from surgery) versus long-term (>12
months) outcomes. Studies that only included patients af-
ter 1 year would exclude many of the patients with poor
prognosis that do not survive the observation time period,
who may have more-advanced disease, and poorer
shoulder outcomes. This would potentially bias the results
of any study to giving better shoulder outcomes and
would also exclude all the patients with temporary mor-
bidity from shoulder paresis.
Another major weakness that needs to be highlighted
by this review is the significant variability in patient-
based self-report questionnaires used to assess symptoms,
activity limitations, and participation restrictions. Despite
the fact that the NDII is the only shoulder disability ques-
tionnaire that has been specifically developed and vali-
dated in patients undergoing neck dissection,41 its use has
been limited to only a few studies. The lack of a standard
questionnaire makes the comparison of results between
studies difficult and the literature is compromised by
numerous studies that have reported shoulder outcomes
using data from questionnaires that were designed by the
investigators without consideration of accepted principles
of questionnaire development.14,24,35,47,48 Although other
studies have used questionnaires with acceptable meth-
odologic development, many of these questionnaires were
developed for evaluation of other pathologies and diagno-
ses and have not undergone assessment of their psycho-
metric properties (ie, sensibility, reliability, and validity)
in the head and neck patient population.26,28,29,37,40,60,61,67
Further, confounding the literature are the various terms
that were used by investigators to describe shoulder out-
comes after neck dissection, including "shoulder-related
quality of life,’’ "shoulder disability,’’ "shoulder syn-
drome,’’ "shoulder dysfunction,’’ and "shoulder impair-
ment.’’ This review demonstrates the multiplicity of con-
structs measured and the variability of the measures that
have been used to measure the same construct. Despite
using these various terms, few authors clearly described
the conceptual framework of the "impairment,’’ "dysfunc-
tion,’’ or "disability’’ they were measuring or reporting.
Upon examining each of the studies, it is apparent that
the authors were mainly assessing constructs similar to
the WHO ICF definition of impairments, activity limita-
tions, and participation restrictions, despite using the term
"disability.’’
Another drawback to the literature is that the majority
of studies seem to focus on symptoms such as pain,
impairments in ROM and strength, and limitations in the
ability to carry out activities of daily living or recrea-
tional activities. There is limited assessment on the
impact that impairments and activity limitations have on
patients’ everyday life (ie, participation restrictions or dis-
ability). There have been some reports of changes in
occupation status after neck dissection; however, these
studies frequently used nonvalidated measures and were
mainly assessing occupational status after radical neck
dissection and occasionally selective neck dissection.27,52
These limitations make evaluation of the literature diffi-
cult and need to be recognized in interpreting the review.
Another factor that makes interpretation of the literature
difficult is the fact that there is also significant variability
between studies in terms of the different treatments
patients underwent and the indications. There are differ-
ences in terms of whether patients underwent surgery
alone versus surgery with either preoperative or postoper-
ative radiotherapy. In addition, patients may have been
included that underwent neck dissection for persistent or
recurrent disease after radiotherapy. Such differences in
interventions may also account for differences in reported
outcomes.
Although several authors have tried to assess the impact
of the extent of neck dissection on QOL, such an analysis
is made difficult by the fact that there are many different
factors that contribute to overall QOL in patients with
head and neck cancer. Patients with more aggressive neck
dissections (ie, radical neck dissection or modified radical
neck dissection) often have more advanced disease that in
of itself can influence overall scores on global QOL. Fur-
thermore, these same patients may have undergone more
extensive resections in addition to adjuvant radiotherapy
or chemoradiotherapy that likely will have an even
greater impact on a patient’s QOL than shoulder-related
problems.
In summary, manipulation of cranial nerve XI at the
time of neck dissection does result in shoulder pain,
reduction in shoulder ROM and strength, and activity lim-
itations related to the shoulder. The extent of cranial
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nerve XI manipulation does influence outcomes. Radical
neck dissection is associated with the greatest impairment
and activity limitations and selective neck dissection with
the least. The extent of shoulder impairment and activity
limitations reported in the literature after any type of
neck dissection is highly variable. Some of the variability
and difficulties in comparing studies is related to the lack
of a recognized, uniformly accepted instrument to mea-
sure shoulder-related outcomes. Further research is still
required, not only to determine the true prevalence of
impairments, activity limitations, and participation restric-
tions, but also to develop and assess ways to predict those
at risk for long-term shoulder-related morbidity and to
intervene to prevent it from occurring. In order to move
forward, a standardized, patient-based self-report mea-
surement tool for assessing shoulder impairments, activity
limitations, and participation restrictions, which meets
recognized standards for development and evaluation of
its psychometric properties in patients with head and neck
cancer undergoing neck dissection, needs to be used.
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